Objective: To assess factors determining the reaction of individuals to the threats of overweight and obesity and to examine the interdependencies between weight-reducing strategies. Methods: Cross-country survey covering 19 countries and 13,155 interviews. Data were analysed using a bivariate probit model that allows simultaneously analysing two weight-reducing strategies. Results: Results show that weight-reducing strategies chosen are not independent from each other. Findings also reveal that different strategies are chosen by different population segments. Women are more likely to change their dietary patterns and less likely to become physically active after surpassing a weight threshold. In addition, the probability of a dietary change in case of overweight differs considerably between countries. The study also reveals that attitudes are an important factor for the strategy choice. Conclusions: It is vital for public health policies to understand determinants of citizens' engagement in weight reduction strategies once a certain threshold is reached. Thus, results can support the design of public health campaigns and programmes that aim to change community or national health behaviour trends taking into account, e.g., national differences.
Introduction
The worldwide prevalence of obesity has nearly doubled between 1980 and 2008. For 2008, the World Health Organization (WHO) estimated that globally about 35% of adults aged 20 years and above were overweight and 12% were obese [1] . Overweight is defined as a BMI (= body weight in kilograms divided by height in meters squared) greater than 25 and obesity starts if the BMI exceeds 30. The pervasiveness of obesity is no longer a phenomenon of western high-income countries but is as well on the rise in low-and middle-income countries [1] . This worldwide epidemic prompts detrimental consequences for individuals and societies. There exists ample scientific evidence that obesity decreases health-related quality of life and overall life expectancy [2] . The death of more than 2.8 million people annually is linked to overweight and obesity [1] . With a raise in BMI, the risks of coronary artery disease, strokes, hypertension, osteoarthritis, asthma, depression, type 2 diabetes and various forms of cancer increases [3] . The respective burden for the health care system is tremendous. Cawleya and Meyerhoefer [4] show for the USA that the annual cost of treating obesity amount to 16 .5% of the national spending on medical care, though these relative high estimates are not supported by most other studies [5] . However, the costs of obesity are in any case not only reflected in increased expenditures for the health system. Additional costs accrue to the individual and the society due to a loss of economic efficiency resulting from lower returns on education, higher level of absenteeism and presenteeism, lower household wages and incomes, increased premature retirement and unemployment as well as higher dependence on welfare [6, 7] .
The economic, social and psychological consequences of diet-related health risks may induce responses at the level of institutions such as the government, non-governmental agencies, media and industry. In addition, reaction to the threat of obesity might also occur at the level of the individual affected by those health risks. To remain a healthy weight or fight overweight and obesity, individuals may regularly control their weight, be physically active or secure a healthy diet, the latter with or without seeking external advice. In order to better communicate health messages related to overweight and obesity, it is important to better understand those different strategies.
This paper contributes to the literature by analysing first what strategies people use to maintain or reduce body weight. Second, the paper provides insights regarding the factors determining the strategy choice as well as the interdependencies between strategies. Those include body consciousness measured by frequency of weighing, gender, nationality to account for cultural differences and attitudes towards food, diets and food industry. To collect data, a global survey on fitness, weight control and attitudes towards food and health was conducted in 19 countries. Results lend support to designing public health campaigns and programmes that aim to change community or national health behaviour trends taking into account national differences.
Material and Methods

Data Set
In this study, a unique data set is used. Citizen data were collected via Omnibus approach (short survey covering efficiently multiple topics) from the general population across 19 countries from March to July 2010 by the market research company Synovate (today Synovate is part of Ipsos). For this study, survey participants were asked the questions depicted in the supplemental material (available at http://content. karger.com/ProdukteDB/produkte.asp?doi=373905 ). The countries were specifically selected to provide a regional perspective around the globe. With Argentina, Brazil, Canada, Chile, China, Colombia, Denmark, Egypt, India, Indonesia, South Korea, the Netherlands, Romania, Russia, Saudi Arabia, Singapore, Turkey, UK and USA, the sample covers high-, medium-and low-income countries. For each country, the Omnibus was conducted using sampling methods and survey modes according to the requirements of the respective countries (e.g. computer-assisted telephone interview; CATI), whilst still allowing comparability across countries. As the general population should be considered, no specific screening questions were implemented on weight behaviour. The respondents were randomly selected either through street recruitment, through Synovate's Online Panel or phone book depending on the requirements of the countries. Representativeness was provided through random sampling modes and cross-referencing distribution with national statistics. An average response rate of 40% resulted in 13,155 responses. Data collected included questions on fitness, weight control and attitudes towards food and health. Due to missing values, the number of observations in the empirical analyses is reduced to 11,955 respondents. The number of responses per country (n) were as follows: Argentina n = 300, Brazil n = 600, Canada n = 1,023, Chile n = 500, China n = 1,006, Colombia n = 485, Denmark n = 478, Egypt n = 322, India n = 509, Indonesia n = 1,054, South Korea 501, the Netherlands n = 1,125, Romania n = 1,500, Saudi Arabia n = 538, Singapore n = 507, Turkey n = 500, UK n = 502, USA n = 505.
Descriptive Analysis of Factors Influencing Choice of Weight Reduction Strategies Choice of Weight Reduction Strategies (Dependent Variables)
To find out what people do to get themselves back on track when gaining weight, the multiple response question 'Do you take any of the following steps when you feel your weight goes beyond a certain threshold?' was considered. Possible answers were i) related to physical activity (increase physical activity), ii) dietary change (take herbs or supplements which promise weight loss, attend Weightwatchers meetings, reduce food intake, change types of foods eaten, reduce soda/ soft drinks, have a bite every 3 h, increase water intake, watch what I eat, drink more water, leave out some foods (bread, candies)), iii) easy adjustments (go to the doctor, take a massage to lose weight, acupuncture to lose weight, and iv) none of these. Participants were asked to check all that apply. The top three responses overall were 'reduce food intake' accounting for 40% of the answers, 'increase physical activity' with 35% and 'change types of food that you eat' with 25%. The answers per overall category were distributed as follows: 36% of responses were accumulated for 'physical activity', 52% for 'dietary change' and 6% for 'easy adjustments'. With regard to the distribution of the responses, in this study we will concentrate on the former two. Also, physical activity and a healthy diet are key determinants of securing energy balance and thus weight control [8] , while 'easy adjustments' by itself will not lead to a sustainable weight loss. The variables were coded as dummy variables equal to one if the respondent answered positively to at least one of the statements in the respective category. Table 1 depicts the variable description of dependent variables. Table 2 displays the cross-tabulated weight loss strategies of physical activities and dietary change. According to this table, 36% neither change their diets nor start being physically active, 24% use both strategies to lose weight, 12% are physically active without any dietary change, and 28% change their diets without being physically active at all. 
Attitudes, Gender and Nationality: Factors Determining Choice of Weight Reduction Strategies (Independent Variables)
Food is more than a functional transaction which we undertake to keep ourselves going. Food is linked to pleasure and has cultural and social meaning [9] . Thus, we account for attitudes towards eating and eating habits. About one third of respondents (29%) surveyed across the 19 markets admitted to liking the taste of fast food too much to give it up. Eating the 'wrong' things can also be perceived as comforting. In this regard, 26% of respondents indicate to eat junk food when feeling down. Conversely, 84% of the sample agrees that eating healthy food makes themselves feel better while 69% watch their food intake carefully and strive to be healthy. Over one third (32%) of all respondents is worried about the issue of childhood obesity in their own home, whereas 58% are worried about the issue of childhood obesity in their country. Overall, 61% of respondents agree that food companies can help prevent childhood obesity. Because data were collected simply by answering with yes or no (1/0 coding) we could not apply factor analysis to combine correlated items into uncorrelated factors. Instead we built naïve indices summing up statements that fit into the categories food lover (e.g., 'I like the taste of fast food too much to give it up'), healthy eater (e.g., 'healthy food makes me feel better'), worry obesity (e.g.,' I am worried about the issue of childhood obesity in my country') and pro food industry (e.g., 'food companies can help prevent childhood obesity'). These indices were included in the empirical analysis to measure the influence of a person's attitudes on her/his weight-reducing strategies (see table 3 for variable description).
In addition, to analyse determinants of the respective strategies, participants were asked how often they weigh themselves. This gives a first impression on peoples' health consciousness. Results show for example that 5% of respondents weigh themselves daily and 15% once a week. 35% weigh themselves whenever they remember, and one quarter of the sample claims not to weigh themselves at all.
Furthermore, gender (equally distributed among the sample) and nationality were considered as independent variables. Regarding nationality, Argentina was selected to be the reference country, thus, serving as benchmark for all other countries.
Analysing Effects on Weight Reduction Strategies: Bivariate Probit Model
Because the two dependent variables are binary variables we employ probit models to analyse determinants of weight reducing strategies. We compare two different strategies: 'dietary change' and 'physical activity', a person might pursue when (s)he feels that the body weight goes beyond a certain threshold. In this paper, a bivariate probit model is employed as it allows to simultaneously estimate the determinants for both weight-reducing strategies and to test whether the respective two equations are independent or not [10] . If the parameter rho (which is also known as the 'polychoric correlation coefficient' in the psychometric and statistical literature [11] ) is significant, the bivariate probit model is preferred. Otherwise, two single univariate probit models should be chosen. A significant positive (negative) correlation coefficient rho would be evidence of the cross-equation effects and that the strategy choices are complements (substitutes). The bivariate probit model is estimated using maximum likelihood methods. As the bivariate probit model is a standard procedure, we refer the interested reader to Greene [10] Food lover sum of responses for each response if yes 1, otherwise 0: eat whatever I want, whenever I want; life is too short to deny yourself whatever you want, even though it may be unhealthy; like the taste of fast food too much to give it up Table 4 presents the results of the bivariate probit model analysing the determinants of two different weight reduction strategies in case a certain weight threshold is passed. As determinants for the strategy choice, we consider body consciousness measured by frequency of weighing, gender, nationality to account for cultural differences and attitudes towards food, diets and the food industry. Rather than applying two univariate probit models we use one bivariate probit model to test for possible correlation between the two strategies. Parameter rho is highly significant (1% level, +0.27), confirming that one bivariate probit model is more appropriate than two single probit models. Table 4 also summarises the coefficient estimates that reveal the effects of explanatory variables (e.g., gender; see table 3 ) on the probability that citizens engage in a strategy (e.g. physical activity) to lose or maintain weight. Negative (positive) estimates indicate that an increase in the value of the explanatory variable corresponds to decreasing (increasing) probabilities. Results show that different strategies are chosen by different segments.
Results
The coefficient of food lovers is negative regarding dietary change. This group is also less likely to become physically active as a strategy to lose weight. Having the attitude of a healthy eater or concerned citizen (worry obesity) increases the odds of pursuing both strategies to Wald chi2 (48) = 2786.77, Log pseudolikelihood = -15235.07, Prob>chi2 = 0.00. Asterisks indicate the level of significance at 1% for ***, 5% for **, and 10% for *. lose weight. A pro-industry attitude increases the probability that a person becomes more physically active if (s)he feels to be overweight.
As Argentina was selected to be the reference country, country effects have to be interpreted against Argentina. It should be noted that one of the countries had to be excluded for modelling reasons, i.e., in order to avoid multicollinearity. Any of the countries could have been selected as reference country. The results would shift accordingly in the relative comparison. Nationality proves to be significant with a negative sign for 12 of the 18 countries (Brazil, Columbia, Egypt, the Netherlands, Turkey, India, Indonesia, South Korea, Singapore, Chile, Romania and Russia), indicating that the likelihood is lower for inhabitants of those countries to change their diet when passing a weight threshold if compared to Argentines. In fact, for 7 of those countries (Brazil, Columbia, Turkey, India, Chile, Romania and Russia) also the strategy of engaging in physical activity to reduce weight is less likely than for people from Argentina. In contrast, citizens from Canada, Denmark, the UK, the USA and China have a higher probability to become active to reduce weight than this holds for Argentines.
Significant results for gender, with a positive sign in the sub-model 'dietary changes' and a negative sign in the sub-model 'physical activity' indicate that women are more likely to change their diet and reduce for example their meal size while being female reduces the odds of becoming physically active to reduce weight, i.e., male individuals are more likely to work out to reduce a weight gain.
Finally, the more often someone weights him/herself the higher the probability to apply either strategy.
Discussion
The purpose of this study was to explore the relevance of different strategies citizens use to reduce their body weight once a certain weight threshold is exceeded. In addition, we investigate the factors which determine the choice of the strategy.
Relationship between the Weight Reduction Strategies
Findings indicate that most people choose to change their dietary patterns followed by those who increase their physical activity while only a minority of respondents selects methods such as acupuncture for losing weight. The analyses based on the Bivariate Probit Model point to the complementary character of the two main strategy choices (change the diet, engage in physical activity). Thus, those citizens increasing their physical activity to lose weight are somewhat more likely to change their diet as well, once their weight exceeds a certain threshold. These results are confirmed by other studies [12, 13] .
Effect of Attitudes on Choice of a Weight Reduction Strategy
Our results suggest that attitudes are important predictors for the weight loss strategy an individual chooses. The finding that food lovers have a low probability to change their eating habits is not surprising. In general, changing habits by influencing preferences for more healthy food is a challenging task and most promising if started at an early age [14, 15] . Thus, school fruit programmes and school lunch programmes that follow nutritional standards may be an effective strategy to promote healthy eating behaviours [16] . Alarming is the result that the group of food lovers is also less inclined to engage in physical activities. Those, who are aware that they 'love food too much to resist it' might feel a barrier to engage in either weight-reducing strategy. A lack of self-efficacy has been shown to contribute to the persistence of unhealthy lifestyles [17, 18] . Nudging towards healthier eating patterns as well as towards increased physical activity might offer solutions [19] . In addition, governmental policies are needed to overcome these weight status barriers and increase the confidence of overweight/obese people that they are able to perform weight-reducing strategies
We also detected that the healthy eaters, the concerned ones and those with a pro-food industry attitude are more likely to adjust their diet and/or engage in physical activity if their weight exceeds a threshold. Those citizens could be supported by promotional and educational strategies with stronger cognitive and rational communication focus (i.e., the central route to persuasion [20] ) to assure that they maintain a healthy weight through healthy eating habits and physical exercise.
Effect of Nationality on Choice of a Weight Reduction Strategy
The differences identified with respect to nationality could be helpful to initiate more targeted public health campaigns and programmes to change citizens' health behaviour. Our results reveal that the probability of a dietary change if weight surpasses a threshold is from all countries least likely to be pursued in India, followed by Russia, Indonesia, South Korea, Singapore and Turkey. For two of those countries, Turkey and Russia, a strategy of physical activity is also least likely to be pursued to fight overweight. This indicates that in those two countries a lack of reaction to the threat of obesity at the level of the individuals is present. However, Turkey and Russia belong to those countries with a relative high share of obese people (Turkey 29%; Russia 24% [1] ). One explanation for this inertia might be that perceptions of overweight and efforts to lose weight emerge relative to local weight conditions [21] . Among an overweight population an appropriate awareness and efforts to engage in weightlosing strategies is likely more difficult to develop. Public health policies might be needed that increase the awareness regarding the detrimental health impact of obesity.
Effect of Gender on Choice of a Weight Reduction Strategy
Our findings for gender suggest that, while female are more likely to reduce weight by dietary changes, the preferred weight reduction strategy of male individuals is to work out. It is interesting to reflect this outcome with the results of several epidemiological studies. These show, the superiority of dietary changes compared to an increase in physical activity as a weight-reducing behaviour [12, 13] . Though, this holds for both genders the differences are more pronounced for women, likely because physical activity has been shown to be more effective in offsetting weight gain in men compared to women (e.g. [12, 22] ). Thus, women seem to choose (un)consciously the more successful strategy regarding the objective 'weight loss'. However, a combined strategy of dietary change and physical activity leads to even better outcomes when it comes to weight reduction, with the combined effect being in the case of women even larger than the additive ones for each behavioural change separately (e.g. [12, 23] ). Considering our findings and the results of epidemiological studies, governmental information campaigns targeted towards women should stress the relevance of physical activity as a complementary strategy for losing weight. In parallel, campaigns directed at men should emphasise the importance of dietary adjustments in controlling weight as physical activity seems to be so far the primary strategy of men in their fight against overweight.
Strengths of our study are the large sample size as well as the inclusion of respondents of 19 countries from different continents, covering low-, medium-and high-income countries. Limitations to this study are closely linked to this strength. Conducting a survey around the world restricts the number of questions that can be asked. For that reason the survey focused on attitudes, gender and nationality as determinants of health-conscious behaviour, though several other constructs such as preferences, perception and socio-demographics other than gender determine choice of strategy.
Future research could focus on culture-influencing attitudes, e.g., by grouping countries and including interaction effects between country groups and attitudes in the regression. Also, segmentation approaches or pattern analyses used in data mining might be useful to better account for regional effects.
Conclusion
High-income as well as low-income countries are experiencing an obesity epidemic, though considerable differences exist between and within countries. To counteract this development, it seems important to better understand how people react once their body weight goes beyond a certain threshold.
Our findings indicate that most people choose to change their dietary patterns followed by those who increase their physical activity. Only a minority chooses methods such as acupuncture for losing weight. Main results are that women are more likely to change their diets while men are more likely to become physically active. The choice of a weight reduction is significantly impacted by an individual's nationality. Finally, consumers who already carry the attitude that they are 'food lovers' are less likely to adjust dietary patterns.
For public health policies, it is vital to understand determinants of citizens' engagement in weight reduction strategies once a certain threshold is reached. Thus, results can support the design of public health campaigns and programmes that aim to change community or national health behaviour trends taking into account, e.g., gender and national differences.
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